WHAT IS CLAIMED IS: 
IcT^'^higJT'pres^ure piston pump, comprising 

housing havin^'^a4ow pressure fuel inlet and a high pressure fuel outlet; 
' at least two pistons disp&S€id in the housing; 

^ drive the at least two pistons; and 


5rCp^ a driveshafl for supplying powef 
\ a bypass valve fluidly connected to atlfea^tone of the at least two pistons to deactivate the 


at least one piston. 


rsl 2. The high pressure piston pump of clajm 1 wherein the bypass valve includes a solenoid 
opening and closing the bypass 



The hi 

' ^ V that the at 


high pressure piston pump of claim 2 wherein the bypass valve is normally open such 
least one piston is normally deactivated. 



^ton 


pump'of claim 1 comprising three pistons wherein the bypass 


he high pr^Ssure 

e is fluidly con^iected to/only one of the three pistons. 


5. The^Rtgtuptessure piston pump of claim 4 wherein the piston to which the bypass valve is 
connected has a surface^afeaJiiat is larger than a surface area of each of the other two pistons. 

H^**^^^^^ 6. The high pressure piston pump of clann,,^^ a surface area of the piston to which 
/\ the bypass valve is connected is appr^)?dmately twice the surface area of each of the other two 
^ pistons. 


25 7. The high pressur^/^ston pump of claim 2 wherein the solenoid is activated by a signal 
from an engine el^tronic control unit. 



.'V ^ 8. The/liigh pressure piston pump of claim 1 wherein the high pressure piston pump is a 

radidftype piston pump. ^ 


9. Tk^ high pressure piston pump of claim 8 wherein the driveshaft includes a cam portion 
1^^^ for drivin^<^ pistons. 


axiaKtransfer piston pump and fixrther comprising a swash plate connected to the drive shaft 
for driving the at least two pistons. 

11. The high pi;essure piston pump of claim 10 further comprising a hydraulic oil side and a 
5 fuel side. 

12. The high pressure pi^n j^urijp of claim 1 1 wherein the at least two pistons are disposed 
in the hydraulic side. 


10 



13. The high pressure piston pump )jf claim 12 further comprising at least two diaphragms 
disposed in the fuel side wherein hydraulic oil displaced by the at least two pistons acts on 
the at least two diaphragms, respective;Jy and the at least two diaphragms act on fuel disposed 
in the fuel side. 


JXf H'/^ A^high pressure radial type piston pump, comprising: 

/ a housingi^a^ng a low pressure fuel inlet and a high pressure fuel outlet; 
three pistons disp^isecHnthe housing; 

a driveshaft for supply ing^io^^er to drive the three pistons; and 
a bypass valve fluidly connected to^^H^of the three pistons to deactivate the ^ 
20 one piston. 


pressure radial^type piston pump of claim 14 wherein the bypass valve includes 
a solenoid for openin^^d closing the bypass valve. 

^5/ 16. TheTttgh-pxessure radial type piston pump of claim 15 wherein the bypass valve is 
normally open such thaJ^the-citie piston is normally deactivated. 


17. The high pressure radial type piston pump ofpl^tm 14 wherein the one piston to which 
the bypass valve is connected has a surfape"^^ that is larger than a surface area of each of 
30 the other two pistons. 



18. The high pressure radial type piston pump of claim 17 wherein a surface area of the one 
piston to whkjfme bypass valve is connected is approximately twice the surface area of each 
of the oth^ two pistons. ^ 


p.. 
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19. The high pressure radial type msfon pump of claim 15 wherein the solenoid is activated 
by a signal from an engine^gl^ronic control unit. 


^ 5 20. The high pj;e^ure piston pump of claim 14 wherein the driveshaft includes a cam portion 
^ -BrX^ driving 


le three pistons. 


A hi^ pressure axial transfer type piston pump, comprising: 
a housiVg having a low pressure fuel inlet and a high pressure fuel outlet; 
10 three pisrons disposed in the housing; 

a drivesham for supplying power to drive the three pistons; and 
a bypass valv^ fluidly connected to one of the three pistons to deactivate the 
one piston. 

15 22. The high pressure ^ial transfer type piston pump of claim 21 wherein the bypass valve 
includes a solenoid for opening and closing the bypass valve. 

23. The high pressure axial transfer type piston pump of claim 22 wherein the bypass valve is 
normally open such that the at le^st one piston is normally deactivated. 

20 

24. The high pressure axial transfer Vpe piston pump of claim 21 wherein the piston to which 
the bypass valve is connected has a sui^ace a;?^\;hat is larger than a surface area of each of 
the other two pistons. 

25 25. The high pressure axial transfer type/pistVn pujwrof claim 24 wherein a surface area of 
the piston to which the bypass valve is qoip^CT^d is approximately twice the surface area of 
each of the other two pistons. 


26. The high pressure axial transfer type piston purm of claim 22 wherein the solenoid is 
30 activated by a signal from an engine electronic control unit. 


27. The high pressure axial transfer type piston pump of cdaim 21 further comprising a swash 
plate connected to the drive shaft for driving the three pistons. 


11 

28. The Wh pressure axial transfer type piston pump of claim 21 further comprising a 
hydraulic oil side and a fuel side. 

29. The high ptessure axial transfer type piston pump of claim 28 wherein the three pistons 
5 are disposed in tne hyclJaulic side. 
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30. The high press 
diaphragms dispo 
on the three diap 
fuel side. 


1 transfer type piston pump of claim 29 further comprising three 
;d in tft^fuel side wherein hydraulic oil displaced by the three pistons acts 
agms, resY^ectively and the three diaphragms act on fuel disposed in the 


3 1. A irtetiiQd of varying the flow output of a high pressure piston pump having at least two 
I pistons comprising 


deactivating at leasiTm^f the at least two pistons. 


32. The method of claim 31 whei 
' /displaced by the at least one aiston^ 


fo a b; 


least one piston is deactivated by directing fluid 
fpass valve. 


^33. The method of claim 32 wherein the bypass/valve is normally open. 


|l^^34^^;i*he method of claim 32 wherein tlje^bypass valve directs the fluid to a low pressure area 
=0 ^ ^ t'^^the^ump . 


I method of claim 3^f^herein the fluid displaced by the at least one piston is fiiel for 

25 an engine. 

«^3'6. The method of claim 35 wherein the^fltfid displaced by the at least one piston is h ydra ulic/ 



30 37. The method oprfmm 33 fiirther comprising closing the bypass valve to reactivate the at 
least one deactivated piston. 


A high\ressure fuel injection system, comprising: 
a source of fiiel; 
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a lo^pressure pump; 

a high jDressure piston pump, the low pressure pump being disposed between the fuel 
source and the hieh pressure piston pump; 

a fuel rail including a plurality of fuel injectors, the high pressure piston pump being 
5 disposed between the low pressure pump and the fuel rail; and 

Va fuel return line\onnecting the fuel rail to a low pressure side of the high pressure 

>^ pump; 

wherein the high pressure piston pump comprises a housing having a low pressure 
ftiel inlet connected to an output\>f the low pressure pump, a high pressure fiiel outlet 
connected to an input to the fuel rarL at least two pistons disposed in the housing, and a 
bypass valve fluidly connected to at le^st one of the at least two pistons to deactivate the 
at least one piston. 

.39, The high pressure fuel injection system of claim ^5^rther comprising a pressure sensor 
connected to the fuel rail. ^ 



40. The high pressure fuel injection sj^stem of claim 39 further comprising a pressure 
fegulator connected to the fuel 



5j9j^ 41. The high pressure^^el injection system of claim 38 wherein the high pressure piston 
pump is a radial typ^ piston pump. 


42. The hign pressure fuel injection system of claim 38 wherein the high pressure piston^ 


pump is^n axial type piston pump. 


